Ventricular blood pressure and cardiac output changes in epinephrine- and metoprolol-treated chick embryos.
The effects of a teratogenic dose (5 micrograms) of epinephrine on mean ventricular blood pressure (MVBP) and cardiac output (CO) at one and two hours after treating stage 24 chick embryos were investigated. Previous work demonstrated that a differential response in terms of cardiac rhythm during the first hour after epinephrine treatment was related to pathogenesis of two contrasting types of aortic arch malformations. Absence of one or more aortic arches occurred more frequently in embryos which developed a characteristic dysrhythmia, while persistence of the left fourth aortic arch (PL4AA) occurred more frequently in nondysrhythmic embryos. In this study, dysrhythmic epinephrine-treated embryos exhibited reductions in both MVBP and CO at one hour after treatment when compared to control values. Nondysrhythmic epinephrine-treated embryos exhibited elevated MVBP and no change in CO at one hour after treatment. MVBP and CO in recovered dysrhythmic and nondysrhythmic embryos were similar to control values at two hours following epinephrine treatment. MVBP and CO measurements were obtained from embryos which were pretreated with metoprolol and then subsequently treated with epinephrine. Metoprolol is a beta 1-adrenoreceptor antagonist which was previously shown to block the teratogenic effects of epinephrine and other catecholamines with beta 1-adrenoreceptor agonist properties. Pretreating embryos with metoprolol in this study reduced the dysrhythmogenic potential of epinephrine and also blocked the MVBP and CO changes observed in embryos treated with epinephrine alone. We conclude that pathogenesis of 1) abnormally absent aortic arches is related to dysrhythmogenesis, reduced MVBP, and reduced CO, and 2) an abnormally persistent left fourth aortic arch is related to elevated MVBP in the epinephrine model.